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relationship was studied among groups of antagonistic Streptomyces that are related in their ability to produce antibiotics or in their morphological and cultural characteristics. It was also demonstrated that spores and sporophores are as satisfactorily stained as shake-cultured vegetative mycelium.
Although more than 15 years have passed since active research on newer antibiotics of Streptomyces began, and much effort has been made to find adequate criteria for identification and classification of these economically important microorganisms, a conclusive system for their classification has not been achieved.
The criteria used at present mainly involve morphological, cultural, and physiological characteristics. Several attempts have also been made to classify antagonistic Streptomyces by means of serological interrelationships. Hata et al. (1953) and Yokoyama and Hata (1953) demonstrated that several strains of antagonistic Streptomyces can be identified by agglutination, precipitation, or hemagglutination tests. Okami (1956) reported on the antigenic structure of three antibiotic-producing members of the S. lavendulae group. Solovieva, Elpiner, and Fadeeva (1956) also applied serological reactions to the identification of antagonistic Streptomyces and noted the superiority of ultrasonically disintegrated mycelium as an antigen. Mayama (1957, 1959) , Harada and Kubo (1959) , and Tanaka et al. (1959) described serological relationships among species of Streptomyces, with special reference to antibiotic production. Slack and his associates (1960, 1961) have recently studied actinomycetes by the fluorescent antibody technique.
In the present series of experiments, the authors attempted to develop a simple and rapid method for the serological classification and identification of antagonistic Streptomyces by this technique.
MATERIALS AND METHODS
The test strains of Streptomyces listed in Table 1 were maintained on potato agar slants. For the preparation of antigen to immunize rabbits, cultures were grown in a medium containing glucose, 0.5%; starch, 0.5%O; meat extract, 0.5%; peptone, 1.0%; and NaCl, 0.3%. After shaking the culture at 27 C for 72 hr, maximal growth was obtained. The fungal bodies were harvested, washed repeatedly with distilled water, and lyophilized. These dried materials were ground in a mortar and suspended in saline. The inoculum size varied from 30 to 60 mg dry weight, depending upon toxicity. Each antigen was injected intravenously into two rabbits every 2 days for a total of 8 to 10 injections. The rabbits were then allowed to rest for 7 days, and were then bled by cardiac puncture.
The indirect method of staining fluorescent antibody was used. Preparation of goat antibody against rabbit globulin and fluorescent labeling were performed as described previously (Ito and Nishioka, 1959; Ito, 1960) (Arai, Nakada, and Suzuki, 1957) . By immunofluoreseence, no reciprocal relationship was noticed between S. netropsis and S. purpeochromogenes, while a unilateral relationship existed between S. tinaceus and S. olivoreticuli. A reciprocal relationship was noted between S. griseus 8049 and the S. griseus red variant.
To determine whether the present procedure is applicable to the serological identification of Streptomyces with spores or sporophores, mature sporophores taken from 10-day-old slant cultures of S. virginiae, S. toyocaensis, and two fresh isolates of Streptomyces (SO-927 and 948) were chosen as antigens. Dilutions (1:4) of several selected homologous and heterologous antisera, which were absorbed with S. albus or S. phaeochromogenes, were used for the staining. Positive staining of S. virginiae with S. lavendulae antiserum was observed, in addition to staining with each respective homologous antiserum (Table 5) .
Two fresh isolates were stained with S. toyocaen.sis antiserum. Fluorescent sporophores with homologous antiserum are shown in Fig. 4 (Ludwig and Hutchinson, 1949; Hata et al., 1953) 
